•   arrangements for financing the operations, including the possibility of partial financing through disarmament assistance and loans from international financial institutions; and
•   the likely magnitude of political impact of assistance for weapons-plutonium use on the use of separated plutonium fuels in other countries.
CANADIAN CANDU REACTORS
Commercial heavy-water-moderated reactors in Canada, known as CANDU reactors (for Canadian deuterium-uranium), appear to be capable, without physical modification, of handling 100 percent MOX cores. As in the LWR case, favorable regulatory review of the safety of their operation in this mode would be required. This option appears technically and economically feasible for either U.S. or Russian excess weapons plutonium, but major political questions remain open.
The current standard CANDU design could transform 50 metric tons of weapons plutonium into spent fuel in roughly 30 to 100 reactor-years of operation, depending on the initial enrichment of the fuel.21 Canada has 20 CANDU reactors totaling about 14 GWe (46 thermal gigawatts; GWt); a number of these are at sites with as many as eight reactors at a single location. All the pacing elements for plutonium disposition based on existing CANDU reactors would be the same as those for using U.S. LWRs (fuel fabrication, licenses, the number of reactors, the enrichment and burnup of the fuel), except that there would be the added complication and uncertainty of seeking U.S.-Canadian agreement.
Compared to the use of U.S. LWRs, the use of CANDU reactors has both advantages and disadvantages. Advantages include:
Fewer Modifications for Plutonium Use: In normal CANDU operations with natural uranium fuel, more than half of the energy is provided by fissioning plutonium produced in the fuel as the reactor operates. As a result, adding plutonium to the initial fuel would represent a smaller change in the physics of the reactor core than in the case of LWRs. Moreover, the structure of the CANDU reactors allows plenty of space for added controls, and additional neutron absorbers could be dissolved in the heavy-water moderator used in the re-
21A CANDU-6 reactor, with a capacity of 2,125 Mwt, operating at a capacity factor of 90 percent and an average fuel burnup of 16,000 would process 524 kilograms of plutonium per year if the initial plutonium content in the fuel were 1.2 percent (corresponding to amount required to provide the maximum fuel life the reactor manufacturer estimates current fuel designs could sustain without further development and testing). It could process more than 2,000 kilograms of plutonium per year if the initial plutonium content were 4.6 percent (the maximum enrichment the manufacturer estimates could be accommodated in existing CANDUs without modifications requiring some development). These ratesory agency that in principle is empowered to regulate nuclear facility siting and licenses, GOSATOMNADZOR, is seeking its role in the newn Federation," unpublished paper, April 1993.
